The knowledge of sorption isotherms is important for establishing conditions of storage and of processes like drying. There are several models for fi tting sorption isotherms. This work presents a study about the agreement of 40 mathematical models of sorption isotherms to experimental data of 53 food products. The quadratic residual sum and the standard error were the criteria of evaluation. For the major part of the products, the best agreement was obtained with equation of Jaafar and Michalowski, if temperature or saturation pressure were not considered as a variable. For cases where temperature or saturation pressure were considered, the equation of Strohman and Yoerger was the one with the best agreement for most of the products. Ross equation, based on thermodynamics aspects, was also tested for some products, but the agreement was just satisfactory.
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INTRODUCTION
Water represents the compound of biological materials of higher percentage in most of food products. It is a vehicle to biological, chemical and enzymatic reactions. It also infl uences sensorial properties. Moisture content of a product in equilibrium with the boundary atmosphere is called equilibrium moisture content. It is function of relative humidity, air temperature and interactions between water and solid material. The relationship between moisture content and its water activity (or relative humidity) in a certain temperature is called sorption isotherm.
Sorption isotherms are important, among other factors, to establish storage conditions of certain food and to report adsorptions properties of food products (DU, ZHOU and YANG, 2007; ASSUNÇÃO and PENA, 2007; YANG et al., 2009 ). Iglesias and Chirife (1982) published a study of agreement of equations of sorption isotherms of several food products. Those authors worked only with models of two parameters and noted that there is not an universal equation that fi ts all the tested food experimental isotherm data. The differences among the isotherm behavior for different products result, among other factors, from the relationship between moisture content and the structure of the food. Basu, Shivhare & Mujumdar (2006) in a review of sorption isotherms presented a great discussion about thermodynamic aspect, determination methods, with 19 mathematical models and 12 products. Those authors verifi ed that GAB model ( VAN DEN BERG, 1983 ) was the one with best agreement for most of the food products. The GAB ( VAN DEN BERG, 1983) The goal of this work was the obtainment of agreement of mathematical models for food products experimental data of isotherms. Experimental data were obtained in the literature. Such data were extracted only from tables. Data from graphics were not used here, for a greater reliance. Until the present moment, there is not a work with the great number of equations and products reported in this study.
MATERIAL AND METHODS
MATERIALS
The food products tested in the present work were the following ones: acacia, açai, alginic acid, amaranth seeds, apple, apricot, banana, barley, black bean seed, buckwheat, coffee cherry, benefi ced coffee, coffee products, colza, corn, cotton seed, cowpea, cupuaçu, dry beans, soy bran, fl axseed, fl our, gluten, grape, kiwi, lean beef, maize starch, mushroom, oats, peanuts, pear, pork muscle, potato, potato starch, pulp of West Indian cherry, quinoa grains, rice (milled, rough and whole grain), rye, shelled corn, shelled popcorn, sorghum, soybeans, pink shrimp, starch, sugar beet seeds, tragacanth and wheat.
MATHEMATICAL MODELS
The mathematical models used are presented in Table 1 .
METHODOLOGY
The equations used and its references are presented in Table 1 . These equations were adjusted with a non-linear estimation method and quasi-Newton approach with convergence criterion of 1.00x10 -4 . Initial value of 0.10 and initial estimative of 0.50 were used for all the estimated parameters. The agreements were selected based on determination coeffi cient (r 2 ) and estimative standard error (SE) given by equations 41 and 42, respectively, as recommended and used by Basu, Shivhare & Mujumdar (2006) . Only values of r 2 higher than 0.99 were considered for equations that do not take temperature and/or vapor pressure of saturation into account. The best agreement was the criterion for equations that consider at least one of these variables (temperature or vapor pressure):
Where: OBS = observed value; OBS = the average value of observed values; PRED = the predict value; and n = the number of observations. Table 2 and 3 present the agreements obtained for several products. The references of the experimental data, the number of experimental points, temperature and range of relative humidity are also presented in such tables. Besides the products in Table 2 Table 2 shows that, among the models that do not consider temperature or vapor pressure as variables, the one that presented the higher number of agreement was Jaafar & Michalowski (1990) model, equation 13 , followed by equations 35, 12, 32, 17, 4, 15, 33, 9 and 5 , in this order. The great fi tness of Jaafar and Michalowski (1990) model should be because it is a phenomenological modifi cation of BET model (BRUNAUER, EMMETT & TELLER, 1938) . That model was also among the best ones in a study with dry residue of pink shrimp, developed by Assunção and Pena (2007) . Even thought equation 35 presented very good agreements; it is a polynomial equation without phenomenological basis. Due to this fact, it was only presented in Table 2 for cases where no other model carried out to r 2 ≥ 0.99. Table 3 shows the best agreements obtained with the equations that consider T and/or Ps as variables. According to Table 3 , among the models that take in account temperature or vapor pressure as a variable, the one with the best agreements for a product majority was the Strohman and Yoerger (1967) model, equation 31 . This model was the best one of rice, as reported by SUN (1999) and one of the best models (SUN and WOODS, 1993) in studies of isotherms of wheat.
RESULTS AND DISCUSSION
TABLE 3 -AGREEMENT PARAMETERS OF MATHEMATICAL MODELS OF ISOTHERMS WITH TEMPERATURE AND/OR VAPOR PRESSURE CONSIDERED AS VARIABLES
The agreement of ROSS equation, as proposed by Roman et al. (2004) was tested here for some food sorption isotherms (Table 4) . Even though this equation was based on thermodynamics aspects, considering the components of food products, the agreement was not so good. Table 1 , respectively) in several temperatures. These equations were the best for this product. It is possible to see in these Figures and in Tables 2 and 3 , a very good agreement. 
FIGURE 1 -ADJUSTMENTS OF SORPTION ISOTHERMS OF CORN GRAIN YD AT SEVERAL TEMPERATURES WITH JAAFAR & MICHALOWSKI (1990) EQUATION FIGURE 2 -ADJUSTMENTS OF SORPTION ISOTHERMS OF CORN GRAIN YD AT SEVERAL TEMPERATURES WITH CHEN & CLAYTON (1971) EQUATION
CONCLUSION
Among the mathematical models tested for food products, the one of Jaafar and Michalowski was the one with the greater number of best agreements, with respect to models that do not consider temperature or saturation pressure as a variable. It is interesting to note that this model is a phenomenological modifi cation of BET model. Among the models that consider temperature or saturation pressure as a variable, the one of Strohman and Yoerger gave the best agreements. The agreement of Ross equation, based on thermodynamics aspects, was tested here for some food sorption isotherms and the agreement was satisfactory. 
RESUMO ISOTERMAS DE SORÇÃO DE ALIMENTOS: ESTUDO DO AJUSTE DE MODELOS MATEMÁTICOS
O conhecimento das isotermas de sorção é importante para estabelecer as condições de armazenamento de alimentos e de processos como a secagem. Existem diversos modelos de ajuste de isotermas de sorção. Este trabalho apresenta estudo sobre o ajuste de 40 modelos matemáticos de isotermas de sorção para dados experimentais de 53 produtos alimentícios. A soma de resíduo quadrático e o erro padrão foram os critérios de avaliação. Para a maior parte dos produtos, o melhor ajuste foi obtido com a equação de Jaafar e Michalowiski, quando a temperatura e a pressão de saturação não foram consideradas como variáveis. Para os casos em que a temperatura ou a pressão de saturação foram consideradas como variáveis, a equação de Strohman e Yoerger apresentou o melhor ajuste para a maioria dos produtos. A equação de Ross, baseada em aspectos termodinâmicos, também foi testada para alguns produtos, mas o ajuste mostrou-se somente satisfatório.
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